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Sample 16 


25 


85 


10 7 
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De lamination 




500 


Delamination 
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Peeling modes** * 

Cohesive failure: Internal breakage of the heat sealant layer 

Delamination: Separation of the heat sealant layer and the intermediate layer 

Separation: Separation of the heal sealant layer from the container 



As is obvious from Table 1-5, Comparative samples 1 and 
3 are unsatisfactory in electrical conductivity, and Compara- 
tive sample 2 is unsatisfactory in transparency. 

SECOND EXAMPLE 

Similarly to the samples of the first example, laminated 
structures in Samples 1 to 16 and Comparative samples 1 to 



6 each having a multilayer construction of PET layer/ 
adhesive layer/intermediate layer/heat sealant layer/ 
bisammonium organic sulfur semiconductor layer by using 
combinations of materials shown in Table 1-6. Each of the 
25 materials for forming the heat sealant layer was prepared by 
mixing 120 parts by weight of silica (Si0 2 ) particles of 0.01 
//m particle size and 100 parts by weight of the resin. 



TABLE 1-6 



Intermediate layer 



S.B Hydrogenated 

Laminated copoly- S.B Antistatic 

structure L.LDPE mer copolymer HIPS Heat sealant layer layer 



Sample 1 


12 


88 






Polyester I 


Provided 


Sample 2 


12 


80 


8 




Polyester I 


Provided 


Sample 3 


12 


80 




8 


Polyester I 


Provided 


Sample 4 


40 


60 






Polyester I 


Provided 


Sample 5 


40 


50 


5 


5 


Polyester I 


Provided 


Sample 6 


40 


42 


28 




Polyester I 


Provided 


Sample 7 


40 


42 




28 


Polyester I 


Provided 


Sample 8 


40 


10 


25 


25 


Polyester I 


Provided 


Sample 9 


88 


32 






Polyester I 


Provided 


Sample 30 


88 




12 




Polyester I 


Provided 


Sample 31 


40 


60 






Acrylic resin 


Provided 


Sample 32 


40 


60 






Ethylen vinyl acetate group 


Provided 


Sample 33 


40 


60 






Acrylic- vinyl acetate group 


Provided 


Sample 34 


40 


60 






Polyester-vinyl acetate group 


Provided 


Sample 15 


40 


60 






Polyestyrene group 


Provided 


Sample 1 6 


40 


60 






Polypropylen group 


Provided 


Comp. sample 3 
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95 






Polyester I 


Provided- 


Comp. sample 2 


95 


5 






Polyester I 


Provided 


Comp. sample 3 


40 


25 


35 




Polyester I 


Provided 


Comp. sample 4 


40 


5 




55 


Polyester I 


Provided 


Comp. sample 5 


40 


60 






Polyester I 


Not provided 


Comp. sample 6 


40 


60 






Polyester I 


* 



'Antistatic layer: Layer of an antistatic surface active agent 



The haze, total light transmissivity, surface resistivity and 
static decay time of laminated structures in Samples 1 to 16 
and Comparative samples 1 to 6 were measured under the 

60 same conditions as those applied to the measurement of the 
laminated structures in the first example. Covering struc- 
tures formed by processing the laminated structures were 
heat-sealed to PVC carrier tapes as shown in FIG. 6 to 

65 measure the adhesive strength. 

Measured results and peeling modes of peeling of the 
laminated structures are tabulated in Table 1-7. 
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Condition 1 


Condition 2 


Sample 1 


25 


90 


10 7 


O.OJ 


poo 


Delamination 


Cohesive failure 


Sample 2 


29 


85 


10 7 


O.OJ 


1150 


De la mi nation 


Cohesive failure 


Sample 3 


29 


84 


10 7 


0.01 


1150 


Delamination 


Cohesive failure 


Sample 4 


25 


92 


10 7 


0.01 


650 


Delamination 


Cohesive failure 


Sample 5 


35 


80 


10 7 


0.01 


800 


Delamination 


Cohesive failure 


Sample 6 


36 


75 


10 7 


0.01 


800 


Delamination 


Cohesive failure 


Sample 7 


39 


70 


10 


0,01 


800 


Delamination 


Cohesive failure 


Sample 8 


45 


65 


10 7 


0.01 


820 


Delamination 


Cohesive failure 


Sample 9 


12 


92 


10 7 


0.01 


1100 


Delamination 


Cohesive failure 


Sample 10 


15 


92 


10 7 


0.01 


1100 


Delamination 


Cohesive failure 


Sample 11 


25 


92 


10 7 


0.01 


750 


Delanti nation 


Cohesive failure 


Sample 12 


29 


90 


10 7 


0.01 


450 


Delamination 


Cohesive failure 


Sample 13 


20 


92 


10 7 


0.01 


500 


Delamination 


Cohesive failure 


Sample 14 


IS 


92 


10 7 


0.01 


550 


Delamination 


Cohesive failure 


Sample 15 


19 


90 


10 7 


0.01 


700 


Delamination 


Cohesive failure 


Sample 16 


25 


85 


10 7 


0.01 


700 


Delamination 


Cohesive failure 


Comp. sample 1 


18 


90 


10 7 


0.01 


1250 


Delamination 


Cohesive failure 


Comp. sample 2 


18 


90 


10 7 


0.01 


80 


Separation 


Separation 


Comp. sample 3 


27 


85 


10 7 


0.01 


700 


Delamination 


Cohesive failure 


Comp. sample 4 


55 


60 


10 7 


0.01 


700 


Delamination 


Cohesive failure 


Comp. sample 5 


55 


92 


10 13 S 


10^ 


600 


Delamination 


Cohesive failure 


Comp. sample 6 


25 


92 


10 13 ^ 


() 

10 


600 


Delamination 


Cohesive failure 



Peeling modes*** 

Cohesive failure: Internal breakage of the heat sealant layer 

Delamination: Separation of the heat sealant layer and the intermediate layer 

Separation: Separation of the heat sealant layer from the container 



As is obvioas from Table 1-7, the adhesive strength 
between Comparative sample 1 and the PVC carrier tape is 
excessively high, and the film forming property of Com- 
parative sample 1 is unsatisfactory. 35 

The adhesive strength of between Comparative sample 2 
and the PVC carrier tape is excessively low, blocking 
occurred in the intermediate layer of Comparative sample 3. 
Comparative sample 4 is inferior in transparency, and Com- 
parative samples 5 and 6 are unsatisfactory in conductivity. 40 

THIRD EXAMPLE 

Similarly to Sample 4 of the second embodiment, 
Samples were fabricated by sequentially forming an inter- 
mediate layer, a heat sealant layer and an antistatic layer on 45 
one surface of a PET film. 

The following three antistatic agents were used. 

Antistatic agent A: 

"NYUEREGAN A" (cathionic agent) (Nippon Yushi 50 
K.K.) 



Composition of Antirefiection Coating Material 



Magnesium fluoride: 30 parts by weight 

Polyester resin: 20 parts by weight 

("BAtRON" commercially available from Toyo-bo K.K., 
glass transition point: 50° C) 

Solvent: 50 parts by weight 

(toluene/methyl ketone = 1/1) 



The antistatic agent was applied to the other surface of the 
PET film by a gravure reverse process to form a 0.5 //rn thick 
antistatic layer, and then the antirefiection coating material 
was applied to the antistatic layer by a gravure reverse 
process to form a 0.1 //m thick antirefiection film. Thus, 
laminated structures in Samples 1 to 4 were fabricated. 

The surface resistivity and static decay time of Samples 1 
to 4 were measured by the same method as those applied to 
measuring the characteristics of the samples of the first 
example. Measured results are tabulated in Table 1-8. 



TABLE 1-8 



Covering 


antistatic 


Antirefiection 


Surface 


Static decay 


Reflection from 


structure 


agent 


film 


resistivity (Q) 


time (sec) 


the surface 


Sample 1 


A 


Provided 


10 9 


0.1 


No reflection 


Sample 2 


B 


Provided 


10 9 


0.1 


No reflection 


Sample 3 


C 


Provided 


10 8 


0.1 


No reflection 


Sample 4 


C 


Not provided 


10 8 


0.1 


No reflection 



Antistatic agent B: 

"ELCOM P3501" (Shokubai Kasei Kogyo K.K.) 
Antistatic agent C: 

"R321" (tin -doped UV setting type) (Sumitomo Semento 
K.K.) 



As is obvious from Table 1-8, the antistatic performance 
of Samples 1 to 4 provided with the antistatic layer was 
65 satisfactory. The antirefiection films of Samples 1 to 3 
prevented surface reflection, irregular reflection and the 
reflection of a light source on the laminated structures. 
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Similarly to the samples of the first example, laminated 
structures in Samples 1 to 16 and Comparative samples 1 
and 2 each having a multilayer construction of hiaxially 
oriented PET layer/adhesive layer/intermediate layer/heat 
sealant la ycr/bisamn ionium organic sulfur semiconductor 
layer. The composition of the resin for forming intermediate 
layers was 40% L-LDPE and 60% S»B copolymer. 

Similarly to the samples of the first example, the lami- 
nated structures thus fabricated were heat-sealed to PVC 
carriers with a heat-sealing bar under heat -sea ling conditions 
of 150° C, 0.5 Sec and 3,p kgf/cm 2 . The laminated struc- 
tures heat -sea led to the PVC carrier tapes were subjected to 
peel tests to measure its adhesive strength and to determine 
zip -up. 
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synthetic resin container can easily ho determined. Since the 
antistatic layer is transparent, the visibility of the con ten Us of 
the synthetic resin container and the pouch is satisfactory. 
Second Embodiment 

A second embodiment of the present invention will be 
described hereinafter with reference to the accompanying 
drawings. 

FIG. 14 is a typical sectional view of an example of a 
laminated structure (covering structure) of the present inven- 
tion. Referring to FIG. 14, a laminated structure I of the 
present invention is fabricated by sequentially stacking a 
heat-resistant base layer 4, an adhesive layer 6, an interme- 
diate layer 5 and a heat sealant layer 2 in that order. 

The laminated structure (covering structure) of the present 
invention has an initial impact strength P as measured by a 
loop stiffness test method in the range of 5 g to 20 g, and a 



TABLE 1-9 



Add itive 



Particle Content Zip-up 





Heat sealant layer 


Substance 


size 


n 


(g/2 mm) 


Sample 1 


Ure thane -vinyl chloride/acetale (40%: 60%) 


Silica 


0.01 


ftm 


100 


15 


Sample 2 


Ure thane -vinyl chloride/acetate (40%: 60%) 


Al 2 0 3 


0.02 


ftm 


100 


20 


Sample 3 


Ure thane -vinyl chloride/acetate (40%: 60%) 


Barium sulfide 


0.1 


ftm 


100 


20 


Sample 4 


Urethane-vinyl chloride/acetate (40%:60%) 
Urethane-vinyl chloride/acetate (40%:60%) 


Aery late beads 


10 


jim 


100 


35 


Sample 5 


Polyetlylen 
particles 


1 


ftm 


100 


30 


Sample 6 


Urethane-vinyl chloride/acetate (40%:60%) 


Polyester beads 


20 ;/m 


100 


40 


Sample 7 


Urethane-vinyl chloride/acetate (40%:60%) 


Polyester beads 


5 


ftm 


100 


30 


Sample 8 


Urethane-vinyl chloride/acetate (40%:60%) 


Silica 


0.01 


ftm 


1 


50 


Sample 9 


Urethane-vinyl chloride/acetate (40%:60%) 


Silica 


0.01 


ftm 


200 


10 


Sample 10 


Vinyl chloride/acetate 


Silica 


0.01 


ftm 


100 


20 


Sample 11 


Polyester I 


Silica 


0.01 


ftm 


100 


15 


Sample 12 


Polyacrylate 


Silica 


0.01 


ftm 


100 


10 


Sample 13 


Polystyrene 


Silica 


0.01 


ftm 


100 


20 


Sample 14 


Polypropylene 


Silica 


0.01 


ftm 


100 


40 


Sample 15 


Ethylene -vinyl acetate 


Silica 


0.01 


ftm 


100 


10 


Sample 16 


Po 1 yacr ylate- v inyl chloride/a ce ta te 
(40%:60%) 


Silica 


0.01 


fim 


100 


30 


Comp. sample 1 


Urethane-vinyl chloride/acetate (40%:60%) 


Silica 


0.01 


ftm 


0.5 


60 


Comp. sample 2 


Urethane-vinyl chloride/acetate (40%:60%) 


Silica 


0.01 


ftm 


220 


5 



(*) Parts by weight per 100 parts by weight of resin 



As shown in Table 1-9, zip-ups for Samples 1 to 16 were 
as small as 50 g/2 mm or below. The zip-up for Comparative 
sample 1 was greater than 50 g/2 mm. Although the zip-up 45 
for Comparative sample 2 is small, the transparency of 
Comparative sample 2 was unsatisfactory. 

As is apparent form the foregoing description, according 
to the present invention, the antistatic layer of the antistatic 
material containing the bisammonium organic sulfur serni^ 50 
conductor as a principal component is formed on one surface 
of the heat sealant layer to provide the laminated structure 
with a satisfactory antistatic property which is not affected 
by moisture, and the oriented resin layer is formed on the 
other surface of the heat sealant layer. The covering structure 55 
and the pouch formed by processing the laminated structure 
of the present invention have an excellent antistatic charac- 
teristic and are capable of preventing the qualitative dete- 
rioration and the breakage of the contents by static electric- 
ity. When peeling the covering structure from a synthetic 60 
resin container, the laminated structure is delaminated 
between the oriented resin layer and the heat sealant layer or 
the heal sealant layer is broken internally due to cohesive 
failure. Thus, the high adhesion of the heat sealant layer can 
be maintained, and the covering structure can properly be 65 
peeled off from the synthetic resin container. Therefore, 
conditions for heat-sealing the covering structure to the 



stiffness f not higher than the initial impact strength P and 
meeting expressions: f=-at+b and 0=a=0.1, where a and b 
are constants, and t (t ^3 min) is time elapsed after the start 
of measurement of stiffness f. 

In the loop stiffness test method, a 25 mm wide sample is 
looped in a loop length of 62 mm under a tension of 20 g, 
the sample is pushed in at a pushing speed of 3.5 mm/sec by 
a distance of 5 mm. The diameter of the surface of a pushing 
jig in contact with the sample is 25.4 mm. 

The initial impact strength P represents the resilience of 
the loop -shaped laminated structure (covering structure) 
against an external force applied to the laminated structure. 
The stiffness f represents the restoring force of a pushed 
loop-shaped laminated structure (covering structure) and is 
equal to or lower than the initial impact strength P. A 
laminated structure having a high initial impact strength P 
and a high stiffness f is highly firm. If the stiffness f is higher 
than the initial impact strength P, the laminated structure 
(covering structure) is excessively firm, is difficult to bend 
and difficult to peel off. 

The stiffness f varies in proportion to time I elapsed after 
the start of measurement as expressed by the foregoing 
expression. If the proportional constant a is 0.1 or above, the 
stiffness f decreases sharply with time t, which signifies that 
the laminated structure (covering structure) has a low restor- 
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ing force and unable lo restore its original shape when 
depressed by an external force. Such a laminated structure 
(covering structure) is infirm and the zip-up will exceeds 
a 'standard upper limit zip-up of 50 g/2 mm even if 5 
g^20 g. 

A laminated structure (covering structure) having an 
initial impact strength P below .5 g has a low resilience 
against an external force and is infirm. Therefore, the zip-up 
exceeds the upper Limit of 50 g/2 mm. A laminated structure 
(covering structure) having an initial impact strength P 
exceeding 20 g has an excessively high rigidity, is difficult 
to bend and difficult to peel from a synthetic resin container. 
In some cases, a laminated structure (covering structure) 
having an initial impact strength P exceeding 20 g is 
excessively thick, difficult to heat-seal at a low temperature. 

The component layers of the laminated structure 
(covering structure) 1 of the present invention will be 
described hereinafter. 

(1) Heat-resistant Base Layer 4 

The heat-resistant base layer 4 may be a uniaxially 
oriented or biaxially oriented film of a polyester resin, such 
as polyethylene terephthalate (PET) or polyethylene naph- 
thalate (PEN), a polyolefin resin, such as polypropylene, a 
polyamide resin, such as nylon, a polycarbonate, a polyim- 
ide (PI), polyphenylene sulfide (PPS), polyarylate (PA), 
polyester ether (PEE), polyether ether ketone (PEEK), poly- 
ether imide (PEI), polyphenylene sulfide (PPS), polyami- 
dimide (PAI), any one of all aromatic polyamides (APA), 
polyparabanic acid resin (PPA), polyoxadiazole (POD), 
polyhydantoin (PHY) or such. The heat-resistant base layer 
provides the laminated structure (covering structure) with a 
heat-resistant property. The thickness of the heat-resistant 
layer may be determined in compliance with the use of the 
laminated structure. For example, the thickness of the heat- 
resistant base layer is in the range of about 12 to about 50 
//m. 

In the laminated structure 1 shown in FIG. 14, the surface 
of the heat T resistant base layer 4 on which the adhesive layer 
6 is formed may be finished by a surface treatment, such as 
a corona discharge treatment, a plasma treatment or a 
sandblasting treatment, to improve the adhesion between the 
heat-resistant base layer 4 and the adhesive layer 6, if 
necessary. The same surface of the heat-resistant base layer 
4 may be processed by an antistatic treatment, if necessary. 

(2) Adhesive Layer 6 

The adhesive layer 6 may be a layer of a low-density 
polyethylene resin, an ethylene-a»olefin copolymer of a 
density in the range of 0.915 to 0.940 g/cm 3 , a polyethylene- 
vinyl acetate copolymer, an ionomer, polypropylene, an 
ethylene-raethacryhc acid copolymer, an ethylene- acrylic 
acid copolymer or a denatured substance, such as a poly- 
olefin resin, polyethylene imine resin, a polybutadiene resin, 
an organic titanium compound, an isocyanate resin, a poly- 
ester urelhane resin or a polyether uretbane resin, obtained 
by denaturing any one of the foregoing substances. 

Preferably, the adhesive layer 6 is formed of a two-part 
adhesive, which is capable of enhancing the stiffness of the 
laminated structure 1, has heat-resistant adhesion, is easy to 
manufacture and to process and capable of hardening the 
resin at a low temperature in the range of 30 to 40° C. 

Suitable materials as the resin, i.e., the main part, of the 
two-part adhesive are a polyesterpolyol synthesized from a 
diol, such as ethylene glycol, diethylene glycol, dipropylene 
glycol, 1,4-butanediol, 1,6-hexanediol or neopentyl glycol, 
and a dibasic acid, such as adipic acid, azelaic acid, sebacic 
ft ■ *acid,^isophi ha Ugtacidi ^tgrc n ^fath^icjac i d .^c.rmtured no lv- 
ester polyoi, a polyether polyol, suclT 'as^l^SBj^ew^lyc^i* 



diethylene glycol, polyoxypolypmpylene glycol or polyiel- 
ramcihylene ether glycol, denatured polyether polyol, and a 
low molecular weight polyol, such as ethylene glycol, 
diethylene glycol, dipropylene glycol, 1 ,4-butane diol, 1,6- 

5 hexanc diol, neopentyl glycol or trimelhylolpropane. 

Suitable materials as the accelerator of the two-part 
adhesive are a urethane prepolymer produced by mixing an 
isocyanate monomer, such as lolylenediisocyanate, diphe- 
nylmethane diisocyanale, hexamelhylene diisocyanale, iso- 

10 hoi in diisocyanale, tris( isocyanate phenyl) or melhane-lris 
(isocyanate phenyl) thiophosphate, and trimethylol propane, 
and denatured isocyanates such as hexamethylene diisocy- 
anale and diisocyanale t rimer. 

When forming the adhesive layer 6 with the two-part 

15 adhesive supplied in such a resin and such an accelerator, it 
is preferable that the resin-to-accelerator mixing ratio is 
greater than the ordinary resin-to-accelcrator mixing ratio to 
form an adhesive layer capable of enhancing the stiffness of 
the laminated structure 1. More concretely, a desirable 

20 resin-to-accelerator mixing ratio is in the range of 100:10 lo 
100:70. If the resin-to-accelerator mixing ratio is large, the 
crosslinking density of the adhesive layer 3 increases and, 
consequently, an adhesive layer having a high rigidity and a 
large Young's modulus is formed to enhance the stiffness of 

25 the laminated structure. If the resin-to-accelerator ratio is 
increased beyond the upper limit of the foregoing range of 
resin-to-accelerator ratio, there is a tendency that the 
crosslinking density becomes excessively large, the cohe- 
sion of the adhesive layer increases and the adhesion of the 

30 adhesive layer decreases. 

A desirable thickness of the adhesive layer 6 is in the 
range of 5 to 80 ;/m. The adhesive layer 3 may be formed on 
a film forming the heat-resistant base layer by coating or 
extrusion, and the intermediate layer 4 may be laminated to 

35 the adhesive layer 3 by dry lamination or extrusion lamina- 
tion. 

The adhesive layer 6 may contain 1 to 300 parts by weight 
of particles, such as inorganic particles, organic particles or 
organic spherical beads, per 100 parts by weight of a 

40 thermoplastic resin to secure a high stiffness and to reduce 
zip-up. The effect of the particles is insufficient if the particle 
content of the adhesive layer 6 is less than 1 part by weight 
per 100 parts by weight of the thermoplastic resin. The 
adhesive layer 6 is unable to secure desirable transparency, 

45 which will be described later, if the particle content is greater 
than 300 parts by weight per 100 parts by weight of the 
thermoplastic resin. The material and the particle size of the 
inorganic pargicles, the organic particle or the organic 
spherical beads are similar to those of the inorganic 

50 pargicles, the organic particle or the organic spherical beads 
to be contained in the intermediate layer 4, which will be 
described later. 

(3) Intermediate Layer 5 

The intermediate layer 5 of the laminated structure 1 of 
55 the present invention may be of either a single-layer con- 
struction or a multilayer construction, and may be similar to 
the intermediate layer of the laminated structure in the first 
embodiment. 

Preferably, the intermediate layer 5 contains 1 to 300 parts 
60 by weight of particles, such as inorganic particles, organic 
particles or organic spherical beads per 100 parts by weight 
of a thermoplastic resin to secure stiffness. The effect of the 
particles is insufficient if the particle content of the inter- 
mediate layer 5 is less than 1 part by weight per 100 parts 
65 by weight of the thermoplastic resin. The intermediate layer 
5 is unable to secure desirable transparency if the particle 

1 
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u*olcfin copolymer is less than 0.915 g/cm 3 or greater than 
0.940 g/cnr\ the film forming capability of a combination of 
the cihylene-cfolelin copolymer and a styrene-butadiene 
block copolymer is unsatisfactory and the intermediate layer 
25 cannot satisfactorily be formed. 5 

A film of a slyrenc-butadiene block copolymer for form- 
ing the intermediate layer 25 has an excessive tackiness and 
is difficult to handle if the styrene content of the styrcne- 
butadiene block copolymer is less than 50% by weight, and 
the adhesion of the film with the heat sealant layer 22 at a JQ 
low temperature is not satisfactory if the styrene content of 
the styrene-butadiene block copolymer is greater than 90% 
by weight. 

The mixing ratio between the ethylenc-cfolefin copoly- 
mer and the styrene-butadiene block copolymer in the film 
forming the intermediate layer 25 affect greatly the adhesive 15 
strength between a synthetic resin container and the lami- 
nated structure (covering structure) 21 heat-sealed lo the 
synthetic resin container, and the transparency of the cov- 
ering structure 21. The mixing ratio between the ethylene- 
cfolefin copolymer and the styrene-butadiene block copoly- 20 
mer of the material for forming the intermediate layer 25 
according to the present invention is 10 to 90% by weight of 
an ethylene-a*olefin copolymer to 90 to 10% by weight of 
a styrene-butadiene block copolymer. The film forming 
ability of the material for forming the intermediate layer 25 25 
is low and the transparency of the same material is not 
satisfactory if the ethylene-cfolefin copolymer content is 
less than 10% by weight and the styrene-butadiene block 
copolymer content is greater than 90% by weight The 
adhesion of the intermediate layer 25 with the heat sealant 30 
layer 22 is insufficient and the adhesive strength between the 
laminated structure (covering structure) 21 and the synthetic 
resin container is lower than an appropriate adhesive 
strength if the ethylene-ofolefin copolymer content is 
greater than 90% by weight and the styrene-butadiene block 35 
copolymer content is less than 10% by weight. 

When forming the intermediate layer 25 of four kinds of 
resins including a hydrogen ated styrene-butadiene copoly- 
mer and a high -impact polystyrene resin, it is preferable to 
add 0 to 30 parts by weight of hydrogenated styrene- 40 
butadiene block copolymer containing 10 to 50% by weight 
of styrene and 90 to 50% by weight of-butadiene, and 0 to 
50 parts by weight of a high-impact polystyrene resin to 100 
parts by weight of a resin composition containing 10 to 90% 
by weight of the ethylene-a # olefin copolymer and 90 to 10% 45 
by weight of the styrene-butadiene block copolymer 

A hydrogenated styrene-butadiene block copolymer con- 
tent greater than 30 parts by weight is undesirable because 
the blocking resistance of a film formed of the resin com- 
position having a hydrogenated styrene-butadiene block 50 
copolymer content greater than 30 parts by weight is insuf- 
ficient. If an additive added to the styrene-butadiene block 
copolymer for hydrogenation does not act properly, the 
styrene-butadiene block copolymer has a large butadiene 
content and is liable to be oxidized. If the intermediate layer 55 
25 is formed of such a material, a gel is liable to form. 

If an anhydride is added as an additive to the film forming 
material, it is difficult to form a film in a satisfactory 
accuracy. 

It is not desirable that the high-impact polystyrene content 60 
of the film forming material is 50 parts by weight because 
the transparency of the intermediate layer 25 is unsatisfac- 
tory if the intermediate layer 25 is formed of a film forming 
material of a high-impact polystyrene content exceeding 50 
parts by weight. 65 

The intermediate layer may be formed of a resin compo- 
sition of three kinds of resins, such as a resin composition 
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containing LOO parts by weight of a resin composition 
containing 10 to 90% by weight of an ethylene-tjfolelin 
copolymer and 90 to 10% by weight of a styrene-butadiene 
block copolymer, and 0 to 30 parts by weight of a hydro- 
genated styrene-butadiene block copolymer. It is also pos- 
sible lo form the intermediate layer 25 of a resin composition 
containing LOO parts by weight of a resin composition 
containing 10 to 90% by weight of an ethylene-cfolefin 
copolymer and 90 to 10% by weight of a styrene-butadiene 
block copolymer, and 0 to 50 parts by weight of a high- 
impact polystyrene. 

It is further possible to form the intermediate layer 25 of 
a single-layer construction of a resin composition containing 
10 lo 90 parts by weight of an ethylene-cfolefin copolymer 
of a density in the range of 0.915 to 0.940 g/cm 3 , and 90 to 
10 parts by weight of styrene-butadiene block copolymer 
containing 50 to 90% by weight of styrene and 50 to 10% by 
weight of butadiene. 

The tackiness of the film forming the intermediate layer 
25 increases and blocking is liable to occur if the styrene 
content of the styrene-butadiene block copolymer is less 
than 50% by weight. The adhesion of the intermediate layer 
25 with the heat sealant layer 22 is insufficient if the styrene 
content of the styrene-butadiene block copolymer exceeds 
90% by weight. The mixing ratio between the ethylene- 
cfolefin copolymer and the styrene-butadiene block copoly- 
mer in the film forming the intermediate layer 25 affect 
greatly the adhesive strength between a synthetic resin 
container and the laminated structure (covering structure) 21 
heat-sealed to the synthetic resin container, and the trans- 
parency of the intermediate layer 25. If the ethylene<x # olefin 
copolymer content is less than 10% by weight and the 
styrene-butadiene block copolymer content is greater than 
90% by weight, it is difficult to form a film for the inter- 
mediate layer 25 and the transparency of the covering 
structure is not satisfactory. If the elhylene-ct # olefin copoly- 
mer content is greater than 90% by weight and the styrene- 
butadiene block copolymer content is less than 10% by 
weight, the adhesion of the intermediate layer 25 with the 
heat sealant layer 22 is excessively low and the adhesive 
strength between the laminated structure (covering- 
structure) 21 and the synthetic resin container is lower than 
an appropriate adhesive strength. 

According to the present invention, the intermediate layer 
25 of a single-layer construction may be formed of a resin 
composition containing 10 to 90 parts by weight of an 
ethylene-cfolefin copolymer of a density in the range of 
0.915 to 0.940 g/cm 3 , and 90 to* 10 parts by weight of a 
hydrogenated styrene-butadiene block copolymer contain- 
ing 10 lo 50% by weight of styrene and 90 to 50% by weight 
of butadiene. 

If the density of the ethylene-cfolefin copolymer is less 
than 0.915 g/cm 3 or greater than 0.940 g/cm 3 , the film 
forming ability of the resin composition of the ethylene- 
cfolefin copolymer and the hydrogenated styrene-butadiene 
block copolymer for forming the intermediate layer 25 is not 
satisfactory. If the styrene content of the hydrogenated 
styrene-butadiene block copolymer is less than 10% by 
weight, films formed of the resin composition has an exces- 
sively high tackiness, are liable to block and are difficult to 
handle. If the styrene content of the hydrogenated styrene- 
butadiene block copolymer is greater than 50% by weight, 
the adhesive strength between the intermediate layer 25 and 
the heal sealant layer 22 at a low temperature is insufficient. 
A hydrogenated material makes the intermediate layer 25 
flexible, is compatible with the ethylene-ofolefin copolymer 
and contributes to the enhancement of the transparency of 
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the intermediate layer 25. The mixing ratio between ihc 
cihylenc-a - olcfin copolymer and the styrene-butadiene 
block copolymer in ihc lilm forming the intermediate layer 
25 afreet greatly the adhesive strength between a synthetic 
resin container and the laminated structure (covering 5 
structure) 21 heat -sea led to the synthetic resin container, and 
the transparency of the intermediate layer 25. If the 
elhylene-a*oleftn copolymer content is less than 1.0% by 
weight and the hydrogen aled styrene-butadiene block 
copolymer content Is greater than 90% by weight, the lilm 10 
forming ability of the resin composition for forming the 
intermediate layer 25 and the transparency of the covering 
structure 21 are unsatisfactory. If the ethylene-a # olefin 
copolymer content is greater than 90% by weight and the 
hydrogenated styrene-butadiene block copolymer content is 15 
less than 10% by weight, the adhesion of the intermediate 
layer 25 with the heat sealant layer 22 is excessively low, 
and the adhesive strength between the laminated structure 
(covering structure) 21 and the synthetic resin container is 
lower than an appropriate adhesive strength. 20 

The intermediate layer 25 of a single-layer construction 
may be formed of a linear saturated polyester resin having 
a glass transition point of 40° C. or above. 

Possible linear saturated polyester resias having a glass 
transition point of 40° C or above are polymers each 
produced by the copolycondensation of an alcohol, such as 
ethylene glycol, propylene glycol, 1,4-butanediol or 1,4- 
cyclohexane dimethanol, and a fatty dicarboxylic acid, such 
as adipic acid or sebacic acid, or an aromatic dicarboxylic 
acid, such as terephthalic acid, isophthalic acid or diphenyl- 
carboxylic acid. More specifically, possible linear saturated 
polyester resias are polymers produced by the copolycon- 
densation of ethylene glycol and terephthalic acid, ethylene 
glycol, isophthalic acid and terephthalic acid, 1,4- 
cyclohexane dimethanol, ethylene glycol and terephthalic 
acid, and propylene glycol, isophthalic acid and terephthalic 
acid. A linear saturated polyester resin having a glass tran- 
sition point of 40° C. is preferred because the temperature of 
an environment in which the laminated structure (covering 
structure) 21 will be used is 40° C. or below. 

Desirably, the thickness of the intermediate layer 25 of a 
single-layer construction is in the range of about 3 to about 
100 //m. It is difficult to form the intermediate layer 25 in a 
thickness below 3 //m, and it is difficult to heat-seal the 
laminated structure (covering structure) 21 satisfactorily to 
a synthetic resin container. 

The intermediate layer 25 of a multilayer construction 
will be described. As shown in FIG. 4, the intermediate layer 
25 of a two-layer construction consists of a first resin layer 
25a and a second resin layer 25b. 

The first resin layer 25a may be formed of an ethylene- 
cfolefin copolymer of a density in the range of 0.915 to 
0.940 g/cm 3 , or a composition or a resin different from that 
forming the second resin layer 25b. 

The second resin layer 25b may be formed of a resin 
composition of 100 parts by weight of a resin composition 
containing 10 to 90% by weight of an ethylene -cfolefin 
copolymer of a density in the range of 0.915 to 0.940 g/cm 3 
and 90 to 10% by weight of styrene-butadiene block copoly- 
mer of 10 to 50% by weight of styrene and 90 to 50% by 
weight of butadiene, and 0 to 30 parts by weight of hydro- 
genated styrene-butadiene block copolymer. The second 
resin layer 256 may be formed of a resin composition of 100 
parts by weight of a resin composition containing 10 to 90% 
by weight of an etbyIene-a # olefin copolymer of a density in 
the range of 0.915 to 0.940 g/cm 3 and 90 to 10% by weight 
of styrene-butadiene block copolymer of 50 to 90% by 
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weight of styrene and 50 to 10% by weight of butadiene, and 
0 to 50 parts by weight of a high-impact polystyrene. The 
second resin layer 25/? may be formed of a resin composition 
of 100 parts by weight of a resin composition containing 10 
to 90% by weight of an ethylene-a*olefin copolymer of a 
density in the range of 0.91.5 to 0.940 g/cm 3 and 90 to 10% 
by weight of styrene-butadiene block copolymer of 50 to 
90% by weight of styrene and 50 to 10% by weight of 
butadiene, 0 to 30 parts by weight of a hydrogenated 
styrene-butadiene block copolymer of 10 to 50% by weight 
of styrene and 90 to 50% by weight of butadiene, and 0 to 
50 parts by weight of a high-impact polystyrene. 

The respective thicknesses of the first resin layer 25a and 
the second resin layer 25b may be in the range of about 2 to 
about 60 //m. 

As shown in FIG. 5, the intermediate layer 25 of a 
three-layer construction consists of a first resin layer 25a, a 
second resin layer 25b and a third resin layer 25c in contact 
with the heat sealant layer 22. 

The first resin layer 25a may be formed of an ethylene- 
a*olefin copolymer of a density in the range of 0.915 to 
0.940 g/cm 3 . The second resin layer 25b and the third resin 
layer 25c are formed of resin compositions of different 
composition, respectively. The second resin layer 25b may 
be formed of a resin composition of 100 parts by weight of 
25 a resin composition containing 10 to 90% by weight of an 
ethylene-cfolefin copolymer of a density in the range of 
0.915 to 0.940 g/cm 3 and 90 to 10% by weight of styrene- 
butadiene block copolymer of 50 to 90% by weight of 
styrene and 50 to 10% by weight of butadiene, 0 to 30 parts 
30 by weight of a hydrogenated styrene-butadiene block 
copolymer of 10 to 50% by weight of styrene and 90 to 50% 
by weight of butadiene, and 0 to 50 parts by weight of a 
high-impact polystyrene. 

The third resin layer 25c may be formed of a resin 
35 composition of 100 parts by weight of a resin composition 
containing 10 to 90% by weight of an ethylene-cfolefin 
copolymer of a density in the range of 0.915 to 0.940 g/cm 3 
and 90 to 10% by weight of styrene-butadiene block copoly- 
mer of 50 to 90% by weight of styrene and 50 to 10% by 
40 weight of butadiene, and 0 to 30 parts by weight of a 
hydrogenated styrene-butadiene block copolymer of 10 to 
50% by weight of styrene and 90 to 50% by weight of 
butadiene. The third resin layer 25c may be formed of a resin 
composition of 100 parts by weight of a resin composition 
45 containing 10 to 90% by weight of an ethylene-a'olefin 
copolymer of a density in the range of 0.915 to 0.940 g/cm 3 
and 90 to 10% by weight of styrene-butadiene block copoly- 
mer of 50 to 90% by weight of styrene and 50 to 10% by 
weight of butadiene, 0 to 30 parts by weight of a hydroge- 
50 nated styrene-butadiene block copolymer of 10 to 50% by 
weight of styrene and 90 to 50% by weight of butadiene, and 
0 to 50 parts by weight of a high-impact polystyrene. It is 
also possible to form the third resin layer 25c of a resin 
composition of 100 parts by weight of a resin composition 
55 containing 10 to 90% by weight of an ethylene-cfolefin 
copolymer of a density in the range of 0.915 to 0.940 g/cm 3 
and 90 to 10% by weight of styrene-butadiene block copoly- 
mer of 50 to 90% by weight of styrene and 50 to 10% by 
weight of butadiene, 0 to 30 parts by weight of a hydroge- 
60 nated styrene-butadiene block copolymer of 10 to 50% by 
weight of styrene and 90 to 50% by weight of butadiene, and 
0 to 50 parts by weight of a high-impact polystyrene. 

The respective thicknesses of the first resin layer 25a, the 
second resin layer 25b and the third resin layer 25c may be 
65 in the range of 3 to 20 //m. The multilayer intermediate layer 
25 may be formed by a dry lamination process or an 
extrusion lamination process. 
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It is desirable lhai a covering structure formed by pro- 
cessing the foregoing laminated structure of the present 
invention, for use in combination with a carrier tape has the 
following peeling property. It is desirable, when peeling off 
the laminated structure (covering structure) 21 heat-sealed to 
a synthetic resin container, that the intermediate layer 25 and 
the heat sealant layer 22 are separated from each other by 
delaminalion or the heat sealant layer 22 breaks internally 
clue to cohesive failure. The peel strength of the laminated 
structure is lower than the adhesive strength between the 
heat sealant layer 22 and the antistatic layer 23 or the weld 
strength between the antistatic layer 23 and the synthetic 
resin container. Preferably, the peel strength is in the range 
of 100 to 1200 gf\5 mm. If the peel strength is less than 100 
g/15 mm, it is possible that the intermediate layer 25 
separates from the heat sealant layer 22 during 
transportation, and the parts contained in the synthetic resin 
container fall off. If the peel strength is higher than 1200 
g/15 mm, it is possible that the synthetic resin container 
vibrates and the parts contained in the synthetic resin 
container are shook out of the synthetic resin container when 
the* laminated structure (covering structure) 21 is peeled 
from the synthetic resin container. Desirably, zip-up is 50 g/2 
mm or below. If zip-up is.greater than 50 g/2 mm, it is 
possible that the synthetic resin container vibrates and the 
parts contained in the synthetic resin container pop out of the 
synthetic resin container when the covering structure is 
peeled from the synthetic resin container. 

The foregoing peel strength is measured by a peel test in 
which the laminated structure is peeled off in a 180° -peeling 
mode at a peeling rate of 300 mra/min in an atmosphere of 
23° C. and 40% RH. Zip-up is the difference between a 
maximum and a minimum peel strength among peel 
strengths of 2 mm wide strips formed by heat-sealing a 15 
mm wide multilayer structure to a synthetic resin container 
and slitting the laminated structure. The peel strength of the 
2 mm wide strips is measured by peeling off the 2 mm wide 
strips in a 180°-peeliog mode at a peeling rate of 300 
mm/min in an atmosphere of 23° C. and 40% RH. 

Adelamination peeling mode using delamination between 
the intermediate layer 25 and the heat sealant layer 22 or a 
cohesive failure peeling mode using the internal breakage of 
the sealant layer 22 due to cohesive failure can optionally be 
selected by controlling heat-sealing conditions. The delami- 
nation peeling mode can be selected if the laminated struc- 
ture is heat-sealed to the synthetic resin container by using 
heavy heat-sealing conditions, i.e., a high heating 
temperature, a long heating time and a high pressure. The 
cohesive failure peeling mode can be selected if the lami- 
nated structure is heat-sealed to the synthetic resin container 
by using light heat-sealing conditions. When the delamina- 
tion peeling mode is desired, the heating temperature is in 
the range of 130 to 200° C, the heating time is in the range 
of 0.3 to 2.0 sec, and the pressure is in the range of 0.7 to 
3.0 kgfycrn 2 . When the cohesive failure peeling is desired, 
the heating temperature is in the range of 90 to 150° C, the 
heating time is in the range of 0.1 to 0.5 sec, and the pressure 
is in the range of 0.3 to 1.2 kgf7cm 2 . 

The laminated structure (covering structure) 21 can be 
heat-sealed to the synthetic resin container by a sufficiently 
high adhesive strength between the heat sealant layer 22 and 
the synthetic resin container, and the same can surely be 
peeled off from the synthetic resin container with a small 
zip-up. 

A pouch can be formed by processing the laminated 
structure of the present invention by a known pouch forming 
method so that the antistatic layer of the laminated structure 
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forms the innermost layer of the pouch. A tear notch is 
formed in the pouch. When opening the pouch, the pouch is 
lorn from the tear notch. The laminated structure for forming 
the pouch is not subject to restrictions on peel strength which 
5 apply to the laminated structure for forming the covering 
structure. The oriented resin layer 24 of the laminated 
structure for forming the pouch may be formed by a uniaxi- 
ally oriented resin film. The pouch formed from such a 
laminated structure can easily be torn along the direction of 

10 orientation of the uniaxially oriented resin film. 

The peeling action of a covering structure 21 formed by 
processing the laminated structure as shown in FIG. 3 will 
be described with reference to FIGS. 6 to 9. 

Referring to FIGS. 6 and 7, the covering structure 21 as 

15 shown in FIG. 3 is heat-sealed to, for example, a carrier tape 
31 provided with blisters 32, to form strip -shaped heat- 
sealed portions H, i.e., shaped portions, of a predetermined 
width on the opposite sides of the blisters 32. In the covering 
structure 21, the adhesive strength between the intermediate 

20 layer 25 and the heal sealant layer 22 is in the range of 100 
to 1200 g/15 ram, which is lower than the adhesive strength 
between the heat sealant layer 22 and the antistatic layer 23 
or the weld strength between the antistatic layer 23 and the 
carrier tape 31. When peeling the covering structure 21 from 

25 the carrier tape 31, portions of the heat sealant layer 22 and 
the antistatic layer 23 forming the heat-sealed portions H 
remain welded to the carrier tape 31 and the intermediate 
layer 25 is delaminated from the heat sealant layer 22 as 
shown in FIG. 8, so that the covering structure 21 is peeled 

30 from the carrier tape 31, leaving the portions of the heat 
sealant layer 22 and the antistatic layer 23 corresponding to 
the heat-sealed portions H on the carrier tape 31. In another 
case, the portions of the heat sealant layer 22 corresponding 
to the heal-sealed portions H break internally due to cohe- 

35 sive failure, and the covering structure 21 is peeled from the 
carrier tape 31, leaving part of the portions of the heat 
sealant layer 22 and the portions of the antistatic layer 23 
corresponding to the heat-sealed portions H on the carrier 
tape. 31 as shown in FIG. 9. Thus, the covering structure 21 

40 of the present invention has contradictory characteristics 
which make the covering structure to be heat-sealed to the 
carrier tape 31 with a high weld strength and to be easily 
peeled from the carrier tape 31. 

FIGS. 10 and 11 show pouches in accordance with the 

45 present invention in typical sectional views, respectively. A 
pouch 41 shown in FIG. 10 is formed, for example, by 
putting together two laminated structures 21 similar to that 
shown in FIG. 3 with the antistatic layers thereof facing each 
other, and joining together the laminated structures 21 by 

so bonding together the peripheral portions of the laminated 
structures 21 by heat-sealing or crimping. One of the two 
laminated structures may be a laminated structure of a 
construction in accordance with the present invention dif- 
ferent from that of the laminated structure 21 shown in FIG. 

55 3 or may be a resin film other than laminated structures in 
accordance with the present invention. A pouch 51 shown in 
FIG. 11 is formed, for example, by rolling a laminated 
structure 21 similar to that shown in FIG. 3 in a cylindrical 
shape with the antistatic layer forming the innermost layer of 

60 the cylindrical shape, and bonding together the overlapping 
opposite end portions of the laminated structure 21 by 
heat-sealing or crimping. A tear notch is formed in the 
pouch. When opening the pouch, the pouch is torn from the 
tear notch. The laminated structure for forming the pouch is 

65 not subject to restrictions on peel strength which apply to the 
foregoing laminated structure. The oriented resio layer of the 
laminated structure may be formed by a uniaxially oriented 
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rosin film. The pouch formed from such a laminated siruc- 
ture can easily he lorn along the direction of orientation of 
the uniaxially oriented resin film. 'Hie pouch may be opened 
by tearing the laminated structures or by peeling the two 
laminated structures from each other. When opening the 
pouch by peeling the laminated structures from each other, 
the laminated structures may be separated from each other 
along the interface between the bonded laminated structures. 

The multilayer structure of the present invention may be 
provided with an antireflection film, or an antireflection film 
and an antistatic layer on the oriented resin layer. FIGS. 12 
and 13 show such laminated structures in further embodi- 
ments according to the present invention. Referring to FIG. 
12, a laminated structure 61 comprises an oriented resin 
layer 64, an adhesive layer 66 formed on one of the surfaces 
of the oriented resin layer 64, an intermediate layer 65 
laminated to the oriented resin layer 64 with the adhesive 
layer 66, a heat sealant layer 62 laminated to the interme- 
diate layer 65, an antistatic layer 63 laminated to the heat 
sealant layer 62, and an antireflection film 67 laminated to 
the other surface of the oriented resin layer 64. A laminated 
structure 61 shown in FIG. 13 is similar to that shown in 
FIG. 12, except that the former is provided with an antistatic 
layer 68 sandwiched between an oriented resin layer 64 and 
an antireflection film 67. 

The antirefletion film 67 suppresses the irregular reflec- 
tion of light by the laminated structure and the reflection of 
an image of a light source on the laminated structure, and 
facilitates the visual recognition of the interior of a con- 
tainer. The antireflection film 67 may be formed by spread- 
ing an ink prepared by dispersing one or more than one of 
calcium fluoride, sodium fluoride, lithium fluoride, magne- 
sium fluoride, lanthanum fluoride, neodymium fluoride, 
cerium fluoride, silicon dioxide, aluminum oxide, magne- 
sium oxide, thorium oxide, lanthanum oxide, silicon 
monoxide, yttrium oxide, zirconium oxide, titanium oxide, 
cerium oxide, zinc oxide, bismuth oxide and cadmium oxide 
in a thermoplastic resin. The thermoplastic resin may be any 
one of polyester resins, polyurethane resins, acrylic resins, 
vinyl chloride-vinyl acetate copolymers, polyvinyl acetate 
resins, phenolic resins, xylene resins, urea resins, melanin 
resins, ketone resins, coumaron-indene resins, petroleum 
resins, terpene resins, cyclopolymeric rubbers, chlorinated 
rubbers, alkyd resins, polyamide resins, polyvinyl alcohol 
resins, polyvinyl butyral resins, chlorinated polypropylene 
resins, styrene resins, epoxy resins and cellulose derivatives. 
Methods for forming the antireflection film 67 by spreading 
an ink are an air-doctor-coating method, a blade-coating 
method, a knife-coating method, a rod-coating method, a 
roll-coating method, a gravure coating method, a screen- 
coating method, a kiss-roll-coating method, a bead-coating 
method, a slol-orifice-coating method and a spray coating 
method. Suitable method for directly forming the antireflec- 
tion film 67 are a vacuum evaporation methods, a sputtering 
method and the like. The antireflection film 67 may be of 
either a single-layer construction or a multilayer construc- 
tion. A desirable thickness of the antireflection film 67 is in 
the range of 0.01 to 0.5 //m. 

The laminated structure 61 is provided with the antistatic 
layer 68 to prevent the attraction of dust to the surface 
thereof by static electricity. Antistatic agent contained in the 
antistatic layer 68 is a conductive metal oxide powder, such 
as lead oxide powder, indium oxide powder or zinc oxide 
powder, of a particle size in the range of 0.01 to 1 ;/m, 
conductive carbon, a surface active agent or a bisammonium 
organic sulfur semiconductor. More specifically, the anti- 
static layer 68 may contain any one of the following anti- 
static agents. 
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(l) Particles of conductive carbon including those of 
kitchen black, acetylene black and furnace black, having a 
particle size in the range of 20 lo 150 um and a surface area 
of 60 m 2 /g or above 

5 (2) Particles of metal oxides including lead oxide, indium 
oxide and zinc oxide, particles of metal sulfides or conduc- 
tive substances obtained by making metal sulfates conduc- 
tive by doping or the like, having a particle size in the range 
of 0.01 to 1 //m 

10 (3) Particles of metals including copper, iron, aluminum, 
nickel and gold, having a particle size in the range of 0.01 
lo 10 /an or fine powders containing a fibrous metal as a 
principal component 

(4) Anionic, cationic, nonionic and amphoteric surface 
15 active agents Suitable anionic surface active agents are 

sulfated oils, soaps, sulfated ester oils, sulfated amide oils, 
olefin sulfates, fatty alcohol sulfates, alkylsulfates, fatty acid 
ethyl sulfonates, alkyl sulfonates, alkylbenzene sulfonate, a 
mixture of naphthalene sulfonic acid and formalin, succinic 

20 ester sulfonate and phosphates. 

Suitable cathionic surface active agents are primary 
amines, tertiary amines, quaternary ammonium compounds 
and pyridine derivatives. 
Suitable nonionic surface active agents are partial fatty 

25 acid esters of polyhydric alcohols, ethylene oxide adducts of 
fatty alcohols, ethylene oxide adducts of fatty acids, ethyl- 
ene oxide adducts of fatty amines or fatty acid amides, 
ethylene adducts of alkylphenols, ethylene oxide adducts of 
alkylnaphthol and ethylene oxide adducts of partial fatty 

30 acid esters of polyhydric alcohols. 

Suitable amphoteric surface active agents are carboxylic 
acid derivatives and imidazoline derivatives. 

(5) Fatty acid derivatives, partial hydrolysates of four- 
functional-group silicon, bisammonium organic sulfur semi- 

35 conductors. 

The antistatic layer 68 may be formed by spreading any 

one of the foregoing antistatic agents over the oriented resin 

layer 64. The antistatic layer 68 may be formed by applying 

an ink prepared by dispersing the antistatic agent in a 
40 thermoplastic resin suitable for forming the antireflection 

film 67. Preferably, the thickness of the antistatic layer 68 is 

in the range of 0.2 to 20 /im. 
The surface resistivity of the antistatic layer 68 in an 

atmosphere of 22° C. and 90% RH is in the range of 10 s to 
45 10 12 Q, and a static decay time of 2 sec or below necessary 

for reducing a charge of 5000 V by 99% at 23±5° C. and 

12±3% RH. The antistatic layer 68 provides an excellent 

antistatic effect. 
The oriented resin layer 64, the adhesive layer 66, the 
50 intermediate layer 65, the heat sealant layer 62 and the 

antistatic layer 63 of the laminated structure 61 of FIG. 13 

are the same as those of the laminated structure 61 of FIG. 

12, respectively, and hence the description thereof will be 

omitted. 

55 If a covering structure and a pouch formed by processing 
the laminated structure of the present invention need gas 
shielding for shutting out steam and gases, such as oxygen 
gas, carbon dioxide gas and nitrogen gas, and electric 
shielding for avoiding external electrical influence on the 

60 contents to protect the contents, the covering structure may 
be provided, in addition to the intermediate layer, with two 
or more additional layers meeting desired purposes between 
the oriented resin layer and the heat sealant layer. 
A laminated structure as an example of such laminated 

65 structure is provided with an inorganic layer 26a of a metal 
foil or an evaporated inorganic film, and an adhesive layer 
26 between the oriented resin layer 24 and the heat sealant 
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weight of ihe thermoplastic resin. fhe primary particle size film formed hy coexlrusion. The component layers of the 

of the inorganic particles, the organic particles or the organic heat-resistant base layer 14 may be the same resin films or 

spherical beads Ls in the range of about 0.001 lo about 200 different resin films. A desirable thickness of each compo- 

//m, preferably, in the range of about 0.01 to about 10 //m. ncnl layer of the multilayer heal -resist ant base layer 14 Ls in 

The inorganic particles, the organic particles or the organic 5 mc ran 8 e of about 3 to about 35 /mi, and the thickness of the 

spherical beads contained in the heat sealant layer reduces multilayer heat-resistant base layer 14 may be in the range 

the expansion and contraction of the thermoplastic resin of about J 2 to about 50/mi. The additional adhesive layer 19 

caused by heal and pressure applied thereto during heat- lor laminating the films to construct the multilayer film may 

sealing, and reduces residual stress remaining in the ther- be ll J e same adhe » ive ™ thai forming the adhesive layer 6 of 

moplastic resin forming the heat sealant layer. The strength 10 the ^ ore 6? in ? Iaminat f 1 * lructurc (covering structure) 1. 

z ' - , , , • . , . v ,;, fhe adhesive layer 6, the intermediate layer 5 and the heat 

(particularly, shearing strength and tensile elongation) of the , t , - J c , - t , . J t . 

J t . ; . . • • .u . i i iL .i. sealant layer 2 ol the laminated structure (covering 

heat sealant layer containing the particles is lower than tha X11 , f ,, . . % 

r . / . i. . , i. . . , * structure) 11 can be formed by the same methods as those of 

of a heat sealant layer formed only of the thermoplastic formi me a(]hesive { 6 me intermediate , 5 and 

resin, and it is expected that the heal sealant layer, when the heal scalam layer 2 of (he laminated structure (covering 

heat-sealed, has a low adhesion and reduces zip-up. is structure) 1, and hence the description thereof will be 

Ihe inorganic particles may be one or more of Si0 2 , omitted. 

A1 2 0 3 , Ti0 2 , Fe 2 0 3 , ZnO, Sn0 2 , Ce0 2 , NiO, PbO, S 2 C1 2 , An antistatic property may be given to the laminated 

SnCl 2 , ZnCl 2 , FeCI 2 , CaC0 3 , MgC0 3 , B 2 0 3 , hydrous silicic structure and the covering structure of the present invention 

anhydrate, hydrous calcium silicate, hydrous aluminum by any one of the following methods, 

silicate, aluminum silicate, magnesium silicate, calcium 20 A method (T) which forms the heat sealant layer of a 

silicate, barium sulfate, lead sulfate, strontium sulfate and material containing an antistatic agent, such as a metal oxide 

aluminum hydroxide. The organic particles and the organic having electric conductivity, carbon or a surface active 

beads may be one or more than one of acrylic resins, agent, a method (5) which coats a surface of the heat sealant 

polyolefin resins, polystyrene resins and polyester resins. layer opposite the surface the same contiguous with the 

(4) Heat Sealant layer 2 25 intermediate layer with an antistatic layer of a metal oxide 

The heat sealant layer 2 of the laminated structure having electric conductivity, carbon or a surface active agent 

(covering structure) 1 of the present invention may be the and a method (5) which adds an antistatic agent, such as a 

same one as that of the first embodiment. metal oxide having electric conductivity, carbon or a surface 

The rigidity, the Young's modulus and the stiffness of the active agent, to at least one of the heat-resistant base layer, 

heal sealant layer 2 can be enhanced by adding a hardener 30 the adhesive layer and the intermediate layer, 

capable of being used for forming the adhesive layer 6 to a Possible antistatic agents are conductive powders of a 

thermoplastic resin forming the heat sealant layer 2. A particle size in the range of 0.01 to 1 /<m of metal oxides, 

desirable hardener content of the thermoplastic resin is in the such as lead oxide, indium oxide and zinc oxide, having 

range of 0,5 to 30% by weight. The addition of such a electric conductivity, conductive carbon, surface active 

hardener to the heat sealant layer 2 improves the heat 35 agents and bisammonium organic sulfur semiconductors, 

resistance of the heat sealant layer 2 and provides the heat More specifically, the following antistatic agents may be 

sealant layer 2 with an antiblocking property, used. 

The thickness of the heat sealant layer 2 is in the range of (1) Conductive carbon including ketchen black, acetylene 

0.1 to 60 ftm, preferably, in the range of 0.5 to 30 //m. It is black and furnace black, having a particle size in the range 

difficult to form the heat sealant layer 2 in a thickness less 40 of 20 to 150 //m and a surface area of 60 m 2 /g or above 

than 0.1 /<m. If the thickness of the heat sealant layer 2 is (2) Conductive powders of metal oxides including lead 

greater than 60 //m, the laminated structure is excessively oxide, indium oxide and zinc oxide, metal sulfides or 

thick, excessively firm and difficult to handle, increases the conductive substances obtained by making metal sulfates 

amount of heat necessary for heat-sealing a covering struc- conductive by doping or the like, having a particle size in the 

ture formed by processing the laminated structure, makes 45 range of 0.01 to 1 /mn 

high-speed heat-sealing impossible, and reduces producliv- (3) Particles of metals including copper, iron, aluminum, 

ity, nickel and gold, having a particle size in the range of 0.01 

The heat sealant layer 2 may be a film attached to the to 10 //m or fine powders containing a fibrous metal as a 

intermediate layer 5 or may be formed by applying a molten principal component 

material or a solution prepared by dissolving a material in a 50 (4) Anionic, cationic, nonionic and amphoteric surface 

solvent to the intermediate layer 5. active agents 

FIG. 16 is a typical sectional view of a laminated structure Suitable anionic surface active agents are sulfated oils, 
in a modification of the laminated structure of FIG. 14. soaps, sulfated ester oils, sulfated amide oils, olefin sulfates, 
Referring lo FIG. 16, a laminated structure 11 is fabricated fatty alcohol sulfates, alkylsulfates, fatty acid ethyl 
by sequentially stacking a multilayer heat-resistant base 55 sulfonates, alkyl sulfonates, alkylbenzene sulfonates, a mix- 
layer 14, an adhesive layer 16, an intermediate layer 5 and ture of naphthalene sulfonic acid and formalin, succinic ester 
a heat sealant layer 2 in that order. In this laminated structure sulfonate and phosphates. 

(covering structure) 11, the multilayer heat-resistant base Suitable cationic surface active agents are primary 

layer 14 is constructed by laminating a first heat-resistant amines, tertiary amines, quaternary ammonium compounds 

layer 14a, a second heat-resistant layer 14b and an additional 60 and pyridine derivatives. 

adhesive layer 19. This multilayer structure of heat-resistant Suitable nonionic surface active agents are partial fatty 
resin layers provides the laminated structure (covering acid esters of polyhydric alcohols, ethylene oxide adducts of 
structure) 11 with a high stiffness. The heat-resistant base fatty alcohols, ethylene oxide adducts of fatty acids, ethyl- 
layer 14 may be a multilayer film formed by laminating two ene oxide adducts of fatty amines or fatty acid amides, 
or more resin films similar to the resin film forming the 65 ethylene adducts of alkylphenols, ethylene oxide adducts of 
heat-resistant ba s^ 

H "'- A toe^(&Wring structure) 1 with an adhesive or a multilayer acid esters of polyhydric alcohols. 
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TABLE 1-4-coniinucd 



laminated 


Con- 


Oriented 








st nicturc 


struction 


resin film 


Intermediate layer 


Meat sealant layer 


Antistatic layer 


Sample 5 


© 


pirr 


40% L.LDPE. 50% S.B copolymer, 


Polyester 1 


Provided 






10% hydrogenatcd S.B copolymer 






Sample 6 


© 


pirr 


40% L.LDPE. 40% S.B copolymer. 


Polyester II 


Provided 






10% Hydrogenatcd S.B copolymer, 10% HIPS 






Sample 7 


© 


pin' 


40% L.LDPE, 60% Hydrogenated 


Polyester II 


Provided 






S.B copolymer 






Sample 8 




pirr 


Saturated polyester 


Polyurethane 


Provided 


Sample 9 




PET 


40% L.LDPE, 60% S.B copolymer 


Hot-melt adhesive (EVA) 


Provided 


Sample 10 




pirr 


LDPE 


EVA group 


Provided 


Sample 11 




pirr 


LDPE 


lonomer 


Provided 


Sample 12 




pirr 


Ethylene- vinyl alcohol copolymer Soap 


EVA group* 


Provided 


Sample 13 




pirr 


Aluminum foil 


EVA group* 


Provided 


Sample 14 




pirr 


Evaporated silicon dioxide layer Polyvinyl 
alcohol 


LDEP" 


Provided 


Sample 15 




PET 


Styrene-isoprcne block copolymer 
Elastomer 


LDEP* 


Provided 


Sample 16 




pirr 


40% L.LDPE, 60% S.B copolymer 


Polyester 11 


Provided* * 


Comp. sample 1 




PET 


40% L.LDPE, 60% S.B copolymer 


Polyester 1 


Not provided 


Comp. sample 2 




PET 


40% L.LDPE, 60% S.B copolymer 


Polyester I with dispersed 


Not provided 




© 






carbon 




Comp. sample 3 


PET 


40% LLDPE, 60% S.B copolymer 


Polyester I 


Antistatic surface active agent 



*: Laminated film Layers of EVA group and ionomer are formed by extrusion and those of others are formed by coating. 
**: Mixture of 60% of bisammonium conductor and 40% of polyester II 



The haze, total light transmissivity, surface resistivity and 
static decay time of laminated structures in Samples 1 to 16 
and Comparative samples 1 to 3 were measured under the 
following conditions. 

Covering structures were formed by processing the lami- 
nated structures in Samples 4 to 10, and the covering 
structures were heat-sealed to PVC carrier tapes formed by 
processing a conductive polyvinyl chloride resin sheet 
("XEG47" commercially available from Taihei Kagaku 
K.K.). The covering structures were heat -sea led to the PVC 
carrier tapes with a heat-sealing bar by a heat-sealing mode 
1 (150° C, 0.5 sec, 3.0 kgtfcm 2 ) and a heat-sealing mode 2 
(130° C, 0.2 sec, 1.0 kgf7cm 2 ), and adhesive strength were 
measured by peel tests under the following measuring 
conditions. Laminated structures in Samples 1 to 3 and 11 to 
16 were heat-sealed with a heat-sealing bar by the heat- 
sealing mode 1 to the flanges of 50 mm diameter, 50 mm 
high cylindrical cups formed by processing a sheet of a resin 
of a 50:50 mixture of the polypropylene and the LDPE, and 



adhesive strength was measured by peel tests under the 
following conditions. 

Conditions for Measuring Haze and Total Light Trans- 
30 missivity 

"Color computer SM-5SC (Sug Shikenki K.K.) 

Conditions for Measuring Surface Resistivity 

"HAIRESTA IP" (Mitsubishi Yuka K.K.), 22° C, 40% 
RH 

35 Conditions for Measuring Charge Attenuating Time 

"STATIC DECAY METER-406C" (ETS (Electro-Tech 
Systems) Inc.), 23±5° C, 12*3% RH, 99% decay from 5000 
V. Measurement was carried out by a method specified in 
MIL-B-81705C. 
40 Conditions for Measuring Adhesive Strength 

"Tenhiron Banno Shikenki HTH-100" (Toyo Baldwin 
K.K.), 23° C, 40% RH, peel rate: 300 mm/min, 180°- 
peeling mode 

Measured results and modes of peeling of the laminated 
structures are tabulated in Table 1-5 



TABLE 1-5 







Light 


Surface 


Static 








Heat sealant layer containing alumina 




Haz- 


trans- 


re- 


decay 


Heat sealant layer containing silica 


Peel 






Laminated 


iness 


missivity 


sistivity 


time 


Peel strength 


Peeling mode 


Peeling mode 


strength 


Peeling mode 


Peeling mode 


structure 


(%) 


(%) 


(O) 


(sec) 


(g/15 mm) 


Condition 1 


Condition 2 


(g/15 mm) 


Condition 1 


Condition 2 


Sample 1 


30 


80 


10 7 


0.1 


1200 


Cohesive failure 




1100 


Cohesive failure 




Sample 2 


35 


78 


10 7 


0.1 


1500 


Cohesive failure 




1300 


Cohesive failure 




Sample 3 


30 


82 


10 7 


0.1 


1200 


Cohesive failure 




1100 


Cohesive failure 




Sample 4 


25 


85 


10 7 


0.1 


600 


Delamination 


Cohesive failure 


500 


Delamination 


Cohesive failure 


Sample 5 


26 


84 


10 7 


0.1 


650 


De lamination 


Cohesive failure 


350 


Delamination 


Cohesive failure 


Sample 6 


28 


80 


10 7 


0.1 


650 


Delamination 


Cohesive failure 


600 


Delamination 


Cohesive failure 


Sample 7 


25 


85 


10 7 


0.1 


600 


Delamination 


Cohesive failure 


500 


Delamination 


Cohesive failure 


Sample 8 


15 


85 


10 7 


0.1 


500 


Delamination 


Cohesive failure 


500 


Delamination 


Cohesive failure 


Sample 9 


34 


78 


10 7 


0.1 


400 


Delamination 


Cohesive failure 


300 


Delamination 


Cohesive failure 


Sample 10 


10 


90 


10 7 


0.1 


600 


Cohesive failure 


Cohesive failure 


500 


Cohesive failure 


Cohesive failure 


Sample 11 


12 


88 


10 7 


0.1 


1500 


Cohesive failure 




1300 


Cohesive failure 




Sample 12 


15 


85 


10 7 


0.1 


600 


Cohesive failure 




500 


Cohesive failure 




Sample 13 






10 7 


0.1 


600 


Cohesive failure 




500 


Cohesive failure 




Sample 14 


10 


92 


10 7 


0.1 


1500 


Cohesive failure 




1300 


Cohesive failure 




Sample 15 


10 


90 


10 7 


0.1 


1500 


Cohesive failure 




1300 


Cohesive failure 





